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high degree of sensitiveness, the vibrations are often made too slow. Now
the limit of accuracy depends more upon the smallness of the force which can
be relied upon to displace the beam in a definite manner than upon the
magnitude of the displacement so produced. As in other instruments whose
operation depends upon similar principles, e.g. galvanometers, it is useless to
endeavour to increase the sensitiveness by too near an approach to instability,
because the effect of casual disturbances is augmented in the same proportion
as that of the forces to be estimated. If the time of vibration be halved, the
displacement due to a small excess of weight is indeed reduced in the ratio
of four to one, but it is not necessarily rendered any more uncertain. The
mere diminution in the amount of displacement may be compensated by
lengthening the pointer, or by optical magnification of its motions. By the
method of mirror-reading such magnification may be pushed to almost any
extent, but I am dealing at present only with an arrangement adapted for
ordinary use.
In the balance (by Oertling) that I am now using, the scale-divisions are
finer than usual, and the motion of the pointer is magnified four or five times
without the slightest inconvenience by a lens fixed in the proper position.
The pointer being in the same plane as the scale-divisions, there is no sensible
parallax. In this way the advantage of quick vibrations is combined with
easy visibility of the motion due to the smallest weights appreciable by the
balance.
To illuminate the scale the image of a small and distant gas-flame is
thrown upon it by means of a large plate-glass lens. This artificial illumina-
tion is found to be very convenient, as the instrument stands at some distance
from a window, but it is not at all called for in consequence of the use of the
magnifying lens.